Blood-brain barrier disruption and enhanced vascular permeability in the multiple sclerosis model EAE.
Multiple sclerosis (MS) is a demyelinating disease characterized by the breakdown of the blood-brain barrier (BBB), and accumulation of inflammatory infiltrates in the central nervous system. Tight junctions are specialized cell-cell adhesion structures and critical components of the BBB that have previously been shown to be abnormally distributed in MS tissue. To evaluate whether experimental autoimmune encephalomyelitis (EAE) provides a suitable model for this aspect of MS disease, we examined the expression and distribution of ZO-1 over the course of disease in EAE. We observed a dramatic relocalization of ZO-1 which precedes overt clinical disease and correlates with the sites of inflammatory cell accumulation. Treatment of in vitro cultures of murine brain endothelial cells with components of EAE induction provided similar findings, with relocalization of ZO-1 and increased permeability of endothelial monolayers. BBB disruption in the EAE model appears to parallel disease progression in MS, with direct effects on the cerebrovascular endothelium, making it an ideal tool for future evaluation of tight junction breakdown and repair in MS-like pathology.